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workerAbstract The burden of hearing loss among adults is large and a signiﬁcant proportion of the
world’s population with hearing disorders goes undetected, as a result relatively few people are
ﬁtted with hearing aids. In a developing country this problem becomes magniﬁed due to lack of
resources. This study was done in rural area of Vellore district.
Hearing rehabilitative services were provided to the rural people and beneﬁt of hearing aids was
assessed using self beneﬁt assessment measures Nal-COSI and IOI-HA.
A total of 111 clients were followed up for a period of 6 months. It was found that patients having
moderately severe to severe hearing loss have more problems and are in need for hearing rehabil-
itative services. This model of self beneﬁt assessment measures gives the client a realistic picture and
also provides the caregiver the details of hearing aid usage.
This model of provision of rehabilitation services of hearing loss can be applied in all developing
countries.
ª 2014 Egyptian Society of Ear, Nose, Throat and Allied Sciences. Production and hosting by Elsevier
B.V. All rights reserved.1. Introduction
In a developing country like India most of the population live
in rural areas, where there is a lack of basic amenities and
health care, the prevalence of hearing loss is 6.3%.1,2 There
is a paucity of providing hearing health care in ruralcommunity due to the limited work force. Even though
adequate medical treatment is being provided at the level of
primary health care hospitals, the rehabilitation of hearing
challenged is less due to inadequate resources of hearing aids
and the lack of audiologists in the rural community. This study
was done by using community hearing workers to provide
hearing aids and estimating their beneﬁt using self beneﬁt
measures COSI3 and IOI-HA4 in a rural community.
In audiology the most important need for rehabilitation of
a hearing impaired person is improvement in the understand-
ing and communication i.e., his/her ability to understand what
others say and to reply. Even though the ability to detect anded.
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feasible in the rural community and sometimes do not corre-
spond to his daily needs of communication. Over the last
few decades, several subjective, self-report tools like Abbrevi-
ated proﬁle of hearing aid beneﬁt (APHAB),5 Satisfaction with
ampliﬁcation in daily life (SADL),6 and the Hearing handicap
inventory for the Elderly/Adults (HHIE/A)7 have been devel-
oped or adapted for the purpose of assessing the real-world
outcomes of hearing aid use. Typically, these instruments are
composed of a series of predetermined questions that ask hear-
ing aid users to assess their ability to hear and/or understand in
various listening situations or ask patients to relate some emo-
tional or social reaction to the hearing loss. In the study either
the clinician presents the questions in a face-to-face format or
the hearing aid user completes the questionnaire without the
participation of the clinician. In a rural community, there is
a need to assess pre-ﬁtting expectations and to measure the
subjective outcomes .Thus, the questions need to be answered
are the following:
(1) What are the expectations of a client from hearing aids?
(2) Whether the use of hearing aid reduced his disability?
(3) Do the self report measures accurately reﬂect the beneﬁt
/lack of it?
In a rural community with minimum or no education with
limited resources the use of questionnaires for the assessment
of beneﬁt from a hearing aid is difﬁcult. The Client Oriented
Scale of Improvement (COSI) is a measure of hearing aid
beneﬁt that utilizes patient participation to determine the par-
ticular listening situations where improved hearing ability is
needed. It has an open format which allows the individual to
actually choose the listening situations creating the greatest
difﬁculty. International outcome inventory of hearing aids
(IOI-HA) is a close ended self beneﬁt seven-item questionnaire,
which measures hearing aid beneﬁt in seven unidirectional out-
come domains. The questionnaire has so far been translated
into more than 20 languages.8,9 The short time needed for
ﬁlling in the questionnaire, the independency from several
demographic factors, and the international comparability give
reasons for its use in rural community.
This article presents the use of the International outcome
inventory of hearing aids (IOI-HA) and Client oriented scale
of improvement (COSI) for over a period of 6 months among
hearing aid users in rural villages of Vellore district Tamilnadu.2. Methodology
2.1. Self beneﬁt questionnaires
COSI: Client Oriented Scale of Improvement.10
Dillon et al. at National Acoustic Laboratories (NAL) –
Australia, developed the Client Oriented Scale of Improve-
ment (COSI). To use the COSI, the patients identify up to ﬁve
speciﬁc situations that they would like to have improved by
wearing ampliﬁcation. These situations can be listening situa-
tions or they can be emotional or social situations. This iden-
tiﬁcation of speciﬁc situations is made prior to the hearing aid
ﬁtting. The identiﬁed situations are categorized into one of 16
standard categories.It is administered by the hearing health care worker in two
phases. In the ﬁrst phase the patient identiﬁes listening
situations that he/she would like to have improved with new
ampliﬁcation. In the second phase, after the hearing aid is
ﬁt, the change in hearing function for the identiﬁed listening
situation is recorded. This change is noted descriptively among
ﬁve choices ranging from ‘‘worse’’ to ‘‘much better’’ and a
numerical score is given. The patient is asked to note his or
her ﬁnal hearing ability and a percentage score is given.
The patients were followed up for 6 months and they were
asked to rate their disability with respect to the initial situa-
tions chosen.
IOI-HA: International outcome inventory of hearing aids.
The seven outcome domains include: (a) use, (b) beneﬁt, (c)
residual limitations, (d) satisfaction, (e) participation, (f)
impact of others, and (g) quality of life. The participant is
given ﬁve choices for each of the seven items. These choices
are coded 1–5, where higher scores represent better outcomes.
Each item is considered a single content domain however,
responses to the items can be added together to obtain an over-
all score. Each item is scored from 1 to 5 with the higher score
indicating a better outcome.
The ﬁrst three items on the IOI-HA ask the person with
hearing impairment, about use of strategies, beneﬁt obtained
and the residual activity limitations, item four satisfaction,
item ﬁve residual participation restriction, six impact on
others, and seven, quality of life.
The questions can be divided into two subscales Subscale 1
(‘me and my hearing aids’) included items on use, beneﬁt,
satisfaction, and quality of life, and Subscale2 (‘me and the rest
of the world’) included items on residual activity limitations,
residual participation restrictions and impact on others.
The questionnaire was ﬁlled by the patient and ﬁeld work-
ers 2 weeks post ﬁtting.
2.2. Participants
To address the goal of the study, community health workers
were selected to provide hearing health care services in the
community. The health workers with preference for science
were selected and were trained in doing pure tone audiometry
and making and ﬁtting mould for hearing aids. They were also
taught to manually programme semi-digital hearing aids. They
were also taught to administer the questionnaires which were
translated into the local language tamil and validated by the
audiologist. Patients in Vellore district were evaluated by an
ENT specialist and ﬁeld workers were trained by an audiolo-
gist to identify hearing disabled individuals. After identifying
the individuals, a detailed session of counselling was done
and use of hearing aid and its maintenance were explained.
Seimens PHOENIX 213 hearing aid was given to the patients
and COSI questionnaire was ﬁlled up before ﬁtting the hearing
aid and after 2 weeks.
A repeat assessment was done at 6 months and clients were
asked speciﬁcally about the beneﬁt of hearing aids (in
percentage and on scale of 1–5) in the conditions they initially
identiﬁed and to see the residual disability.
Patients with missing responses were evaluated at the
tertiary hospital.
Inclusion Criteria: Age – 14–70 years
Hearing loss – Bilateral moderate to severe hearing loss
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Figure 2 Degree of change COSI. The mean scores for COSI are
concentrated towards the upper end of the scale. On a ﬁve-point
scale, the score is approximately more than 3 for degree of beneﬁt.
With most of the patients choosing ‘‘Better’’ with Hearing Aid.
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Figure 3 Final ability (With Hearing Aid)-COSI.
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Exclusion criteria:
(1) Hearing loss which can be surgically corrected.
(2) Children below 14 years.
(3) Syndromic and non -syndromic hearing loss.
3. Results
Statistical analysis was done using Microsoft Excel and SPSS
16 software. P value less than 0.05 was considered signiﬁcant.
A total of 111 patients with 48 females and 63 males, were
evaluated.
It took approximately 15 min for NAL-COSI, and 5 min
for IOI-HA.
NAL-COSI: There were no missing responses. When
speciﬁc situations were ranked in the order of importance,
communication with family members (72%) was the highest
followed by hearing trafﬁc and listening to the radio. There
was equal response for increased social contact and for hearing
the doorbell (45%). Also, of note is that emotional handicap-
related goals (19%) were not given much importance (Fig. 1).
On a ﬁve point scale, the mean responses for COSI were more
than 3, with most of the patients choosing better with hearing
aid (Fig. 2). The scores showing ﬁnal ability (with hearing aid)
were more than 60% .i.e., able to hear most of the time
(Fig. 3). After a period of 6 months, all the patients were asked
to rate the amount of problems with hearing. 87% of the
patients reported residual disability of less than 50% (Fig. 4).
IOI-HA: Out of 111 patients there were only two patients
with missing responses to the questions on beneﬁt (2) and
residual activity limitation (3). 80% were using their hearing
aid regularly for more than 4 h, whereas 20% were using it
for less than 4 h (Fig. 5).
The mean score was more than 4, with the most beneﬁt in
question 2, residual activity limitation and 5, impact on others,0 20%
1
3
5
7
9
11
13
15
COSI-QUESTIONS
CHOICE IN
1).     Conversation with 1 or 2 in quiet     2).  Conver
3).     Conversation with group in quiet      4). Conver
5).    Television/Radio @ normal volume   6).    Fami
7).    Unfamiliar speaker on phone            8). Hearing
9).     Hear front door bell or knock   10). Hear traffic
12).    Feel embarrassed or stupid       13). Feeling lef
15).     Church or meeting      16).Other 
Figure 1 Commonest speciﬁc needs (COSI). The most common speci
with 1 or 2 in quiet, secondly to hear trafﬁc (10) and ﬁnally to hear Rand patients with moderate to severe and severe hearing loss
showed greater beneﬁt with the HA, indicating adequate
hearing aid ﬁtting (Fig. 6).
Subscale one (which assesses the degree of change) was
17.0. This indicates the suitability of hearing aid in this group40% 60% 80%
 % 
sation with 1 or 2 in noise 
sation with group in noise 
liar speaker on phone 
 phone ring from another room 
   11).Increased social contact 
t out    14).Feeling upset or angry 
ﬁc needs in our patient population were ﬁrstly to hear conversation
adio/TV (5).
010
20
30
40
50
60
70
80
1 9 17 25 33 41 49 57 65 73 81 89 97 105
Residual disabilityR
E
S
I
D
U
A
L
D
I
S
A
B
I
L
I
T
Y
IN
%
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228 L.P. Emerson, A. Jobof patients with low residual difﬁculty. Subscale-2 indicated
increased beneﬁt and reduction of disability (Fig. 7).
There was signiﬁcant beneﬁt in young adults (p< 0.035)
which was demonstrated by both the questionnaires. Both
male and female who had moderately severe to severe hearing
loss showed equal beneﬁt. The beneﬁt obtained through the
use of hearing aid remained stable over the assessment period
(Tables 1 and 2).
Patients with missing responses were found to have
profound hearing loss in the speech frequency region.
4. Discussion
The use of community hearing workers to provide hearing aid
rehabilitative services and to assess the outcome of hearing aid
usage through self beneﬁt report measures showed that
patients having sensori-neural hearing loss PTA Average
500 Hz, 1 KHz, 2 KHz of greater than 40 dB (moderate to
moderately severe) have more problems and are in need for
hearing rehabilitative services.
Measures such as the COSI address the issue of item rele-
vance by having the patient to identify and prioritize those
communication situations that create the greatest problems.IOI-HA 
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Figure 5 75% of the patients use the hearing aid for more than
4 h.
subscale 2subscale 1
Mean
16.0
15.5
15.0
14.5
14.0
13.5
Figure 7 Subscale 1 (‘me and my hearing aids’) and Subscale2
(‘me and the rest of the world’).Residual problems experienced by the HA users were
evaluated with respect to their choices made in COSI only after
6 months, as all the situations in the questionnaires could not
be answered by the HA users within 2 weeks.
The questions help patients to focus their attention to
speciﬁc situations in their daily life which was also observed
Table 1 Client oriented scale of improvement – COSI.
Variables Beneﬁt (n %) No beneﬁt (n %) p Value
Gender
Male 60(95.2%) 3(4.7%)
Female 47(97.9%) 1(2.08%) 0.63
Age
14–20 15(100%)
21–40 19(90.5%) 2(9.5%) 0.35
41–70 77(100%)
Degree of hearing loss
Moderately severe 37(92.5%) 3(7.5%) 0.12
Severe 70(98.6%) 1(1.4%)
Table 2 International outcome inventory of hearing aids – IOI-HA.
Variables Beneﬁt (n %) No beneﬁt (n %) p Value
Gender
Male 66(97.05%) 2(2.94%)
Female 43(100) 0.50
Age
14–20 13(100%)
21–40 19(90.5%) 2(9.5%) 0.035
41–70 77(100%)
Degree of Hearing loss
Moderately severe 40(97.5%) 1(2.5%) 1.0
Severe 69(98.6%) 1(1.4%)
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pros and cons of hearing aid use.
It gives the patient a realistic view of the beneﬁt of hearing
aid usage.
In COSI the problems reported by our patients were mostly
related to their daily activities and interaction with their family
in contrast to those reported by Dillon et al.3 where listening to
television/radio was mostly volunteered and questions related
to psychosocial aspects were not given much importance.
The psychometric properties of IOI-HA translated in Tamil
are similar to the translated versions in other countries, with
the mean beneﬁt score of more than 4 and beneﬁt and residual
disability showing appropriate ﬁt of hearing aid.5. Conclusion
In this study we found that COSI is easy, quick to administer,
patient-centred, and can be individualized. It eliminates
unrealistic expectation and allows patient to monitor his/her
own goals.
IOI-HA can be used to assess the relative success of a hear-
ing ﬁtting.
Thus, even though there is a broad agreement between
COSI and IOI-HA, both assess different dimensions of hearing
aid usage in a rural community. COSI highlights the speciﬁc
needs of the individual and is useful in emphasizing the
advantages of the hearing aid in those situations. However,
IOI-HA highlights the different aspects of individual’s life with
respect to hearing aids with speciﬁc information on the hours
of usage.In conclusion, if the six prominent questions chosen by our
patients from COSI are added on to a few of the useful ques-
tions from IOI-HA which are not addressed in COSI it could
provide a better answer to outcomes of hearing aid interven-
tion in a rural community. This study showed that the number
of people with hearing disability by using the hearing aids
helped them to lead an improved quality of life and human
relationships in the family and in community at large. They
beneﬁted socio-economically by pursuing their vocations
Thismodel of assessinghearing aidusage andbeneﬁt through
COSI and IOI-HA in a rural community gives the client a realis-
tic picture of hearing aidbeneﬁt and canbeused toknow theben-
eﬁt experienced by the receivers in a developing country.
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